AJSA YHACTHHUKOB

(TeopeTnyecKkass 4acTh IKCNEPHMMEHTAJBHOIO Typa)

Jucrt 1
10 KJIACC

B naGopaTopHoil mpakThke U psife TEXHOJIOTMYECKHX MPOILIECCOB YaCcTO BO3HHUKAET
HEOOXOAMMOCTh MPOBENCHMSI PadOTHl B PacTBOpaX, CIOCOOHBIX COXPAHSATHh 3HAUYCHUE
BOJIOpOAHOTO moka3arens (pH) mpakTuueckd MOCTOSHHBIM, HE HW3MEHSIOIUMCS TpHU
n00aBIEHUU K HEMY HEOOJBIINX KOJIHYECTB CUIIBHBIX KUCIOT WIH CUJIBHBIX OCHOBAaHUMH, a
Takke Mpu pazdaBieHUU. B Takux ciyyasx MoJb3yIOTCS TaK HAa3bIBAEMBIMU KHCIIOTHO-
OCHOBHbIMU Oy(epHbIMH pacTBOpamu. Kak mpaBuIiio, KHUCIOTHO-OCHOBHBIE OydepHbIe
pacTBOpBI CojAepKaT B CBOEM COCTaBe ClIadyl0 KUCIOTY M COJIb, OOpa30BAHHYIO 3TOU
KHUCIIOTOW M CHJIBHBIM OCHOBaHMEM (TakK, HampuMmep, aleTaTHbll OydepHbIil pacTBOp
COCTOUT M3 YKCYCHOH KHUCJIOTBl M auneraTa HaTpus), WIH ciaboe OCHOBAaHUE U COJb,
00pa3oBaHHYIO0 3TUM OCHOBAaHHMEM U CHJIBHOM KHUCJIOTOM (Tak, HampuMep, aMMHAYHBIN
OydepHBIii pacTBOpP COCTOWT M3 aMMHaKa M XJIOpUJa aMMOHWMs). MeHsisT COOTHOIICHHE

KOMITOHEHTOB, MOKHO IOJIy4aTh Oy(epHble pacTBOPHI C pa3InvHbIM 3HaueHueM pH.

Teopernyeckue 3aganus:
1. ITouemy npu 106aBICHUH K KHUCIOTHO-OCHOBHOMY Oy()epHOMY pacTBOpPY HEOOJBIIUX
KOJIMYECTB CHJIBHBIX KHCIIOT WM CHJIBHBIX OCHOBAHHH ero 3HadeHue pH mpakTuyecku He

MeHseTcs1? OTBET MOTUBUPYWTE, UCIIONb3YSl YPABHEHUS XUMUYECKUX PEAKIIUM.

2. Bydepnsiit pactBop, comepxamuit 0.2 M NaH2PO4 u 0.2 M Na;HPO4, cmemanu c
paBHBIM 00beMOM OydepHoro pactBopa, coaepxamiero 0.2 M H3PO4 u 0.2 M NaH2POu.

Byzaert nu nposiBnsTe OyepHbie cBoMCTBa nonyyeHHas cuctema? OTBET MOSICHUTE.



AJSA YHACTHHUKOB

(mnpakTH4YeCcKasi 4aCTh JKCNIEPHUMEHTAJbHOIO Typa)

Juct 2
10 KJIACC

B naGopatopHoii mpakTUKe U psiiec TEXHOJOTUYECKUX IMPOIIECCOB YaCTO BO3HUKAET
HEOOXOAMMOCTh TPOBEACHUS PabOThl B PACTBOPAX, CIIOCOOHBIX COXPAHATH 3HAUYCHUE
BOJIOpOoAHOTO ToKazatens (pH) mpakTuueckd MOCTOSIHHBIM, HE HM3MEHSIOUIUMCS MpU
n00aBIEHUU K HEMY HEOOJBIINX KOJIHMYECTB CHIIBHBIX KUCIIOT UJIM CHJIBHBIX OCHOBaHUH, a
Takke Mpu pazdaBieHuU. B Takux ciyyasx MOJB3YIOTCA TaK HAa3bIBAEMBIMU KHUCIOTHO-
OCHOBHbIMU Oy(epHbIMH pacTBOpamu. Kak mpaBuiio, KHCIOTHO-OCHOBHBIE OydepHbIe
pacTBOpBI COAEpKaT B CBOEM COCTaBe clIabylo KHCIOTY M COJib, 0O0pa30BaHHYIO 3TOU
KHCIIOTOW U CHJIbHBIM OCHOBaHHEM (TakK, HampuUMep, aleTaTHbIili OydepHbIil pacTBOp
COCTOUT M3 YKCYCHOH KHUCJIOTBl M auneraTa HaTpus), Wid ciaboe OCHOBAHHME W COJb,
00pa30BaHHYIO0 3TUM OCHOBAaHHEM U CHIJIBHOM KHCJIOTOM (Tak, HarpuMep, aMMHUAYHBIN
OydepHBIii pacTBOp COCTOMT M3 aMMHaKa M XJOpHAa aMMOHHUs). MeHssi COOTHOIIICHHE

KOMITOHEHTOB, MOKHO TOJTy4aTh Oy(epHble pacTBOPHI C Pa3IMUHbIM 3HaueHueM pH.

I[IpakTHYeckue 3aJaHUs:
3. Onpenenute TOYHYHO KOHIIEHTPALMIO UCXOIHOTO pacTBopa NaOH MeTo/10M KHCIOTHO-

OCHOBHOT'O TUTPOBAHMA.

4. Onpeenute TOUHYIO KOHIIEHTpanuio ykcycHol kuciotsl CH3COOH B BeiganHOM Bam

O0ydepHOM pacTBOpe METOAOM KUCIOTHO-OCHOBHOTO TUTPOBAHUSI.

5. Ucnionb3ys TMoONTydeHHBIE SKCIIEPUMEHTAIBHBIC NaHHBbIE, paccuMTaiTe 3HadueHue pH
aHaIM3KMpyeMoro Oy(epHOro pacTBopa, eciu u3BectHo, uto K, (CH;COOH) = 1.75:10°°,
a CyMMapHasi KOHIIEHTpAaIlMsl YKCYCHOW KHCIIOTHI W aleTara HaTpus B aHAJIH3UPYyEeMOM

pactBope coctasiset 0.1000 mosb/1.



PearenTnr:
e [llaBeneBas kucimora HxC2O4, BOTHBIN pacTBOP.
e T'mapoxcun Hatpus NaOH, BoaHbIN pacTBOp.

o ®cnondraneun, 0.1%-ub1i pacTBOp B 60%-HOM dTaHOIE.

Oo6opynoBanue:

e Mepnas kon6a (100.0 mi) — 1 mT.

e Mepnas kon6a (200.0 M) — 1 .

e [IpoOka misg MepHO# KOJObI — 2 INIT.

e [lunerka Mopa (10.00 mi1) — 1 mmT.

e Pe3uHOBas rpyma Wiy nuneraTop — 1 mr.

e KanenpHHIla C AUCTHWLIMPOBAHHOM BOAOM — | mmIT.

e KanenbHuia ¢ pactBopoM UHAMKaTOpa — | mIT.

o Konunueckas koib6a gy tutpoanus (100 mur)— 2 mr.
e broperka npsimas ¢ kpaHoM (25 mi) — 1 mT.

e CrexistHHAas BOPOHKA /st OrOpeTKr — 1 miT.

e XJopkanbliieBas TpyOKa ¢ HATPOHHON M3BECTHIO — | IIIT.

e [lltaTtuB 1ns TUTpOBaHUA — | mIT.

MeToanka IKCIIePUMEHTA:

1. Ilpucomoenenue cmanoapmuozo pacmeopa H>C>0,. PacTBopeHHYI0 B MEpHOU Kosi0e
oowemom 200.0 mut HaBecky mmaBeneBoi kuciaotbl H2C204:2H20 (Macca HaBeckH yka3aHa
Ha paboyeM MecTe y4YacTHHKA) pa30aBisAiOT JO METKH JAUCTHLIMPOBAHHOW BOJOW H
THIATEIBHO TEPEMEIINBAIOT, MHOTOKpPAaTHO IepeBopaunBas Kojly. PaccuuThiBaioT
MOJISIPHYIO (MOJIB/JI) KOHIIEHTpAIMio TMpurotroBieHHoro pactBopa H>CrOs4. Pesynbrar
pacuera MOJSIpHOM KoHIEeHTpauuu pactBopa H2C>O4 3ammuchIBalOT € TOYHOCTBIO J10
YeThIpeX 3HaYaImux nudp.

2. Cmanoapmusayusa pacmeopa NaOH. B OropeTky depe3 BOPOHKY HAJMBAIOT PacTBOP
runpokcuaa Hatpuss NaOH u 3akpbIBaloT ee XJIOPKaJIbIMEBOH TPYOKOH ¢ HATPOHHOM
u3BecThio. B KoHMUYecKyro KojOy nansi TUTpoBaHUs eMKocThio 100 Mi momemniaror
nunetkoi Mopa 10.00 mn cranpaptHoro pactBopa maseneBoil kucioTel H2C20s,

noOapisitor 20 MII AUCTHILIMPOBAHHOM BOJbI, 2—3 Kamiu QeHoadTanrerHa U TUTPYIOT

3



PacTBOPOM THAPOKCH/IA HATPUS A0 MOSBICHUS OJIETHO-PO30BOM OKpPACKHU, YCTONYMBOH B
teyernre 30 c. TurpoBaTh Hy)XHO MO BO3MOXHOCTHU OBICTPO, a PacTBOpP HE CIEIyeT
NEPEMEIINBATh CIUIIKOM MHTEHCUBHO BO M30exaHue moryomieHus pacrsopom COz u3
Bo3ayxa. [lo 6ropetke u3mepsitoT oobeM pactBopa NaOH, nmomenmuit Ha TUTpOBaHUE, U
3aMUCHIBAIOT €ro ¢ TOYHOCThIO 710 0.10 M. 3amonHstoT OIOpEeTKy 10 HYJIEBOW OTMETKH,
3aKpBIBAIOT €€ XJIOPKAJbIMEBON TPyOKOW C HATPOHHOM W3BECTHIO W IOBTOPSIOT
TUTPOBAHKE JI0 MIOJTYyUEHHUS TPEX PE3YyJIbTaTOB, IONAPHO OTIIMYAIOLIUXCS AP YT OT JIpyra He
6onee yem Ha 0.10 mMi1. DTH pe3yNabTaThl YCPETHSAIOT U UCTIONB3YIOT VISl pacyeTa MOJISIPHOM
(MOJIB/JT) KOHIIEHTpanuu ucxogHoro pactBopa NaOH. Pesynbrar pacuera momsipHOU
KoHIIeHTpaiuu pactBopa NaOH 3anmuchIiBalOT ¢ TOUHOCTBHIO 10 YETHIPEX 3HAYAIMUX HUGDP.
3. Ilpucomosnenue ayemamuozo 0OygepHoco pacmeopa. BvlmaHHBI OpraHU3aTOpaMU
aleTaTHbIN Oy QepHBbIid pacTBOp B MepHOU kosi0e 00bemom 100.0 Mi1 pa30aBIsIOT 10 METKH
JTUCTHJTUPOBAHHON BOJIOM, 3aKphIBAIOT MPOOKOW U THIATENBHO IEPEMENINBAIOT,
MHOTOKPaTHO MEpEBOPAUNBAsI MEPHYIO KOJIOY.

4. Onpeodenenue cooepocanus CH3COOH 6 6ygepnom pacmeope. B Owperky uepes
BOPOHKY HaJIMBAIOT pacTBOp ruapokcuaa Hatpust NaOH u 3akpbIBaroT ee XJI0pKaabIueBOU
TpyOKOI ¢ HATPOHHOU M3BecTh0. B KOHMYECKyt0 KOOy /1711 TUTpOBaHUs eMKOCThio 100
M1 omentaroT nunetrkoir Mopa 10.00 mu aneratHoro 6ydepHoro pactBopa, 2—3 Karuu
¢denondranenHa u TuTpyroT pactBopoM NaOH o momydeHus OKpacku, OMHAKOBOU ¢
OKpacKoM pacTBopa-cBujaeTens (BblnaeTcst opraHuzatopamu). [lo Oroperke u3mepsiorT
o0wveM pactBopa NaOH, nomeammii Ha TUTPOBAHUE, U 3aMIUCHIBAIOT €r0 C TOYHOCTHIO 0
0.10 mu1. 3amonHSIOT OGIOPETKY 10 HYJIEBOW OTMETKH, 3aKPBIBAIOT €€ XJIOPKAIBIIMEBOM
TpyOKOH C HATPOHHOW W3BECTHIO W TOBTOPSIIOT TUTPOBAHHE JO TMONYYCHHS TpeX
Pe3ynbTaToOB, MOMAPHO OTIMYAIOIIMXCS APYr OT Japyra He Oosiee ueM Ha 0.10 mu. Ot
Pe3yJIbTAThl YCPEAHSIOT U UCIIONB3YIOT JUIsl pacueTa MOJISIPHOUM (MOJIB/JT) KOHIICHTpAIlUU
CH3COOH B ananusupyemom pacTBope. Pe3ynbTaT pacyera MOJISIPHOW KOHIIEHTpaluu
CH3COOQOH B pacTBOpe 3aTUCBHIBAIOT C TOYHOCTHIO J0 YETHIPEX 3HAYAIINX ITHPD.

S. Pacuem 3Hnauenus pH awnanusupyemoeo 6ygepnoco pacmeopa. PaccuuThiBarOT
3Hadyenue pH anamsupyemoro OydepHoro pacTBopa, moib3ysach GopMyIon

0.1000 — c(CH;COOH)
c(CH;COOH) ’

pH = — g K,(CH;COO0H) + g

rae ¢(CH3COOH) — koHIeHTpalus YKCYCHOM KHCIIOThI B aHAJTM3UPYEMOM PacTBOpE.



